Detection of binding sites for biotinylated neoglycoproteins and heparin (endogenous lectins) during cerebellar ontogenesis in the rat: an ultrastructural study.
In a previous paper (Kuchler et al., Eur. J. Cell Biol. 52, 87-97 (1990)), endogenous carbohydrate-binding sites were studied at the optical level during rat cerebellar development on sections of fixed tissue using synthetic tools, biotinylated neoglycoproteins, in conjunction with subsequent avidin-peroxidase staining. It was shown that these tools were capable of revealing carbohydrate-binding sites during development of the rat cerebellum. The staining pattern with the individual probes disclosed variable developmental regulation and consequently suggested that recognition processes during cerebellar development may include several types of carbohydrate determinants. However, studies at the light microscope could not give information on potential membrane-bound localization of carbohydrate-binding sites and therefore discern the possible involvement of these molecules in cell adhesion processes. Furthermore, nuclear staining was suggested at the optical level. In order to elucidate these points, we examined the localization of mannose-, fucose- and heparin-binding sites at the electron microscopic level. Ultrastructural studies demonstrate that these tools are very efficient in detecting intracellular carbohydrate-binding sites, but failed to detect most of them expressed at the cell surface when using immunocytochemical techniques for known receptors, probably because of the interaction of these carbohydrate-binding sites with endogenous membrane-bound ligands. The significance of the nuclear staining and of part of the nucleolus found with fucose-containing neoglycoprotein and of the nuclear staining found with heparin are discussed.